The in vivo and in vitro oxygen-binding capacity of haemoglobin was determined on 10 occasions in nine patients who required mechanical ventilation. The in vitro sample was tonometered with 97% oxygen for 10 min and then with air, while the in vivo sample was obtained after 20 min of lung ventilation with pure oxygen. Subsequent laboratory procedures were identical for both samples. The mean oxygen-binding capacity of haemoglobin in vitro and in vivo samples were almost equal (1.365±0.010 and 1.366 ±0.007 ml per gHb). When the measured inactive fractions of haemoglobin (carboxy-and methaemoglobin) were taken into account, these values increased to 1.392 ±0.005 and 1.392 ±0.007 ml per g Hb respectively.
Both samples were divided into two aliquots. The in vitro aliquots were tonometered (Eschweiler & Co, Type II, 40-ml capacity) at 37 °C with a saturated water vapour gas mixture of 97% oxygen and 3% carbon dioxide 10 min and subsequently with air for an equal period of time. The in vivo aliquots were processed immediately.
The oxygen content was determined in the four aliquots by the Van Slyke micromanometric technique (Van Slyke and Plazin, 1961). The dissolved oxygen (Pa^x 0.0031) was subtracted from the measured value to obtain the amount of oxygen combined with haemoglobin. This we refer to as "oxygen content". Laboratories Inc., Mass., U.S.A.) was used to measure the fraction of carboxyhaemoglobin (COHb). The co-oximeter was adjusted to read 99% of oxyhaemoglobin when blood from a nonsmoker and tonometered with 97% oxygen was measured (Dominguez de Villota et al., 1976) .
The oxygen-binding capacity of Hb was derived from the equation:
Oxygen-binding capacity of Hb (mlg"') _ maximal oxygen content (ml dl"') Hb concentration (gdl~') The value of Hb obtained by the cyanmethaemoglobin method was corrected according to the concentrations of COHb and MeHb which were calculated from their measured fractions. The reduced value of Hb represented the amount of "functional Hb" and was used to calculate the corrected oxygen-binding capacity of Hb as follows:
Corrected oxygen-binding capacity of Hb
The results of the two determinations performed in each of the in vivo and in vitro samples were averaged and the mean used for statistical comparison (Student's t test for paired data).
RESULTS
The differences between duplicate measurements in this study were similar to those reported previously (Dominguez de Villota et al., 1976 , 1979 (table I) . The sum of the fractions of COHb and oxyhaemoglobin in the 80 individual measurements performed in the co-oximeter had a mean value of 99.8 ±0.8%. (Gregory, Hulands and Millar, 1971) . The same investigators reported, for their own blood, values close to 1.39 ml per g Hb in two, but significantly less in the other (Gregory, Hulands and Millar, 1972) . Later they analysed blood from the first two subjects again and the values found were 1.316 and 1.331 in the same subject on separate days and 1.304 ml per g Hb for the second subject (Gregory and Millar, 1973) . The values of COHb and MeHb in these studies were less than 1 %. In 88 non-smokers, an oxygen-binding capacity of 1.39 ml per Hb was found; 0.15 g of Hb per dl of blood was bound to CO and 0.20 g of Hb per dl of. blood was considered inactive (Scherrer and Bachofen, 1972) .
In the present report, nine critically ill patients requiring mechanical ventilation of the lungs were studied. The maximum oxygen tensions attained were less than those reported in other in vivo work Downloaded from https://academic.oup.com/bja/article-abstract/53/12/1325/259468 by guest on 10 April 2019 (Gregory, Hulands and Millar, 1971, 1972; Scherrer and Bachofen, 1972) because of respiratory impairment. The Hb concentrations were also reduced compared with normal and with other studies (Scherrer, Kung and Moshi, 1971) . However, our results for oxygen-binding capacity are similar to some of the in vivo values given abdve.
The in vitro measurements of the oxygenbinding capacity of Hb in non 7 smokers reported vary considerably with values of i.30 (Theye, 1970), 1.31 (Bursaux, Diibos and Poyart, 1971; Gregory, 1974) , 1.32 (Gregory and Millar, 1973) , 1.33 (Gregory and Millar, 1973; Gregory, 1974) , 1.34 (Foex etal., 1970 ), 1.35 (Guillot etal., 1979 ), 1.36 (Dominguez de Villota et al., 1976 ,1979 ) and 1.37 (Dijkhuizen et al., .1977) . These values increased to 1.39 ml per g Hb when the fraction of inactive Hb was considered (Dominguez de Villota et al., 1976; Guillot et al., i979) . In smokers, values were less: 1.26 and 1.20 (Bursaux, Dubos and Poyart, 1971), 1.30 (Dominguez de Villota et al., 1976 , 1979 ) and 1.33 (Guillot et al., 1979) , but again the corrected figures increased to 1.39 (Dominguez de Villota et al., 1976 , 1979 or exceeded it (Guillot et al., 1979) .
This variability of values for oxygen-binding capacity exists not only between different investigators but even between reports from the same laboratory (Gregory, Hulands and Millar, 1971,1972; Gregory and Millar, 1973; Dijkhuizen et al., 1977) and it has prompted discussion about the most physiological value (Theye, 1971; PrysRoberts, Foex and Hahn, 1971; Scherrer and Bachofen, 1972; Gregory, 1974; Dijkhuisen et al., 1977) .
The possible influence of different methods of determining the in vivo and in vitro values in the variability of the oxygen-binding capacity of Hb has been mentioned (Scherrer and Bachofen, 1972) . However, a comparison of the two methods of measurement in our study showed no significant difference. True variability of the oxygen-binding capacity of Hb has been suggested to explain the values obtained (Foex et al., 1970; Prys-Roberts, Foex arid Hahn, 1971; Dominguez de Villota et al., 1976) . The consistency of our results obtained from ambulatory patients in vitro (Dominguez de Villota et al., 1976) , from healthy smokers in vitro (Dominguez de Villota et al., 1979) and from critically ill patients in vivo and in vitro support the concept of a constant value of the oxygen-binding capacity of Hb despite variability of individual measurements.
The accuracy of the Van Slyke technique in measuring the oxygen content is not debated (Theye, 1971; Gregory, 1973) , but inaccurate measurement of Hb (Theye, 1971; Gregory, 1974) or the existence of a fraction of Hb not available to combine with oxygen (Scherrer and Bachofen, 1972; Dijkhuisen et al., 1977) but measurable by spectrophotometry (Dijkhuizen et al., 1977) have been suggested to explain values of oxygenbinding capacity less than 1.39 ml per g Hb. Approximately 1% of the total Hb was found unable to combine with oxygen even after tonometry for 150min with pure oxygen (Dijkhuizen et al.j 1977) . The fact that our binding capacity of Hb, once corrected for the fractions of COHb and MeHb, reached the value of 1.39 mi per g Hb might be explained by calibration of the co-oximeter, with an offset of 1 %. This 1 % might have been an excessive allowance for patients who had been ill for some time arid compensated for this small fraction of inactive Hb (Dijkhuizen et al., 1977) , thus increasing our value of the oxygen-binding capacity of Hb to the theoretical maximum of 1.39 ml per g Hb. Gregory, I. C, Hulands, G. H., and Millar, R. A. (1972) Se determino la capacidad de la hemoglobin^, in vivo e in vitro, para unirse al oxigeno, en 10 ocasiones, efectuandose las pruebas en 9 pacientcs que necesitaron ventilacion mecanica. La muestra in vitro se sometio al esngmomanometro con un 97% de oxigeno por espacio de lOmin y, seguidamente, con aire, mientras que la muestra in vivo se obtuvo despues de 20min de ventilar los pulmones con oxigeno puro. Los subsiguientes procedimientos de laboratorio fueron identicos para ambas muestras. La capacidad media de union con el oxigeno, por parte dc la hemoglobina in vivo e in vitro, rue casi igual para ambas muestras (1365±0,010 y 1366±0,007ml por Hb. Cuando las fracciones de hemoglobina inactiva medidas (carboxihemoglobina y metahemoglobina) se tuvieron en cuenta, estos valores aumentaron hasta 1392 ±0,005 y 1392 ±0,007 ml por g Hb, respectivamente.
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